Farnesyl acetate, a derivative of an isoprenoid of the mevalonate pathway, inhibits DNA replication in hamster and human cells.
Cells treated with compactin, an inhibitor of 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase, the enzyme which catalyzes the rate-limiting step of the mevalonate pathway, are arrested prior to the DNA synthesis (S) phase of the cell cycle. Identification of a specific pathway product or products with a role in DNA replication, however, has remained elusive. In this report we demonstrate that farnesyl acetate, a derivative of the key isoprenoid pathway intermediate farnesyl pyrophosphate, inhibits DNA replication in both Chinese hamster ovary cells and human (HeLa) cells. This effect is revealed by measurement of DNA content using fluorescence-activated cell sorter analysis and by measurement of [3H]thymidine incorporation. We show that cells treated with farnesyl acetate retain protein synthesis capacity as DNA replication is inhibited and remain intact as viewed with the vital stain propidium iodide. The inhibition of DNA replication by farnesyl acetate occurs in cells treated with high levels of compactin and in cells lacking HMG-CoA reductase. These results indicate that farnesyl acetate action is not dependent on metabolism through the isoprenoid pathway and is not the result of the loss of a metabolite required for replication nor the accumulation of a metabolite which is inhibitory. In addition, cells treated with farnesyl acetate for over 6 h are irreversibly blocked from progressing through S phase, a phenomenon which differs sharply from the results with compactin, removal of which results in synchronous progression through S phase. Farnesyl acetate also blocks protein prenylation in cells, to a degree comparable to a known farnesylation inhibitor, BZA-5B. We propose that farnesyl acetate is acting in a manner quite different from the metabolic block caused by compactin, causing a rapid and irreversible block of DNA replication.